About two years ago the situation with regard to electroshock therapy was not altogether satisfactory. In different hospitals, there were being passed through patients' brains electric currents which differed from each other in every particular and there was little experimental work to show which were safe and which were dangerous. The ill-effects produced by the most unsatisfactory types of current were considered by some psychiatrists to be sufficient grounds for employing the treatment as little as possible, if indeed they did not condemn it altogether.
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Again, there were many psychiatric conditions which failed to improve when the patient was given only two or three convulsions per week. It had, however, already been demonstrated, especially at Portsmouth, that the more intense administration of electroshock could effect a recovery in otherwise intractable cases. Although the immediate and later sideeffects of these heroic methods were not serious, nevertheless careful nursing was often necessary.
One was thus anxious to discover some method which would combine as good or better a therapeutic result with little discomfort or danger to the patient.
We therefore were interested to find that van Harreveld (1934) , working first in Holland and later at Los Angeles in California, had been studying the effect of passing a relatively low current through the brains of animals for a period of several minutes, a procedure which he called "electronarcosis". With the distinguished pathologist, Globus (1943) , he showed that in dogs currents three or four times as strong as those used initially in electronarcosis in man and lasting many times as long (even up to seventy-five minutes) produced no histological changes that could be discovered post mortem. Dr. E. B. Tietz (1947) , working in a neighbouring mental hospital, and other psychiatrists reported favourable results with this method in the treatment of schizophrenia.
COMPARISON OF ELECTROSHOCK, ELECTRONARCOSIS AND CONTROLLED ELECTROSHOCK
In electroshock a relatively high current is passed through the patient's brain for a fraction of a second. The current varies with the type of machine used. Some of these allow a current of 1,200 to 1,500 ma. to pass during a fraction of a second and it is even stated of one machine on the market that "it is impossible for a current of more than 2,000 ma. to pass through the patient's brain" (fig. 1 ). In our electroshock machine (Paterson, 1946) , however, an alternating sinusoidal current of about 250 ma. is passed for about half a second.
The typical course of events in an electrically induced convulsion is as follows: There is a sudden momentary contraction usually of the extensor muscles of the spine, often with flexion at the hips and elbows. Then there is a latent period of about seven or more seconds, when the muscles relax either partially or completely. This is followed by extreme opisthotonus and a tonic phase for about ten seconds, after which violent clonic movements occur until the forty-fifth second or later when respiration becomes re-established. The heart may be inhibited for two or three seconds at the onset.
Electronarcosis on the other hand begins with a modified convulsion. The chief points of SEPT.-PSYCHIAT. I difference are as follows: The electronarcosis machine (Paterson and Milligan, 1947) has an electromagnetic device which automatically keeps the current constant and it can be regulated by means of a rotary stud. Instead of giving a sudden violent stimulus to the patient's brain from a relatively high current, one gradually raises the current from zero to 200 ma. in the course of about two seconds. This current passes for thirty seconds and is slowly reduced over a period of fifteen seconds to about 70 ma. or lower until the patient starts to breathe. The initial cardiac inhibition is generally of no greater duration than in electroshock. The patient starts to breathe again at the same time as he would have done ELECTRO-SHOCK bussthan ow scond. after electroshock. The gradual increase or decrease of the current reduces side-effects such as headache and temporary disturbances of memory. The clonic movements begin at thirty seconds when the current is reduced. The patient's clonic movements are less violent because both agonists and antagonists are still in a state of increased tonus. The avoidance of violent clonic movements prevents fractures or injuries. The current is then slowly raised until there is flexion at the elbows and a slight degree of respiratory stridor. Further slight increases of current are continued until the end of treatment at about seven minutes ( fig. 2 ). Section of Psychiatry 577
The term "controlled electroshock" is given to the procedure of raising the current to 200 ma. in two seconds for seven to twenty seconds and gradually reducing it until respiration is again re-established ( fig. 3 ).
The treatment is given three or four times a week for twelve times. After a rest of some days another course of six or twelve treatments may be given. Dr. Glyn Davies and I have given over 750 treatments.
TECHNIQUE OF ELECTRONARCOSIS First of all in the history we ask particularly regarding diseases of the heart, lungs and vertebral column, just as we do before giving electroshock. If a patient is sufficiently robust to tolerate electroshock, it is likely that he will be sufficiently strong for electronarcosis, especially if a quick-acting barbiturate and curare are given. Where curare is given, one must include in the oxygen apparatus a bag of india-rubber which can be deflated into the patient's nose and mouth in a rhythmic manner, if respiration should ever become insufficient. One should have at hand cardiac stimulants and adrenaline, and, where curare is used, an ampoule of prostigmine, which is its antidote.
We always take an electrocardiogram before treatment. It is better to give a quick-acting barbiturate beforehand, either 3 grains of seconal by mouth, or better 0-3 -0 5 gramme of pentothal or sodium amytal intravenously. Sodium amytal has the advantage of keeping the blood-pressure lower and also if, as occasionally happens, the patient suffers unduly from headache or malaise, it allows him to sleep until those symptoms have disappeared so that he wakes up in a comfortable state. Its disadvantage is that it takes more time to take effect compared with pentothal. Barbiturates make it less likely that there will be any unpleasant reflex phenomena like apnoea or temporarily feeble action of the heart. One-sixtieth of a grain of atropine is also given, preferably i.v. Atropine inhibits excessive salivation, and also prevents cardiac and respiratory inhibition from overaction of the vagus nerve. We generally give curare in doses of about 2 mg. per stone of body-weight. With new patients we start with a small dose before pentothal to make sure that there is no idiosyncrasy. Ordinarily it is given after pentothal through the same needle from a different syringe. Treatment is started three minutes afterwards. Curare prevents compression of vertebra, eases the strain on the heart and enables one to feel the pulse more readily. It does not appear to keep the blood-pressure lower.
A medium-sized pessary makes the best gag. An airway is sometimes necessary.
COMPLICATIONS ENCOUNTERED IN TREATmENT
Saliva or mucus may collect in the larynx or trachea unless prevented, as stated, by atropine. Sometimes one has to wipe ropy mucus out of the throat with a swab several times. Burns cannot occur if the electrodes are flat and make contact with the forehead by means of lint soaked in a saturated solution of salt.
Sometimes the patient complains later that he has become conscious during the treatment. He may say that he could not speak but only make movements of the arms to indicate that we must turn off the current. The experience may be very frightening because the patient may feel suffocated and also see bright flashes of light or hear loud noises. This complication is more likely to happen to older patients who require a higher current. Except in small patients or young patients with brisk knee reflexes, we seldom give less than 200 ma. for the first half-minute. If the patient begins to have clonic movements before the end of the first half-minute (that is, when the strong current is still passing), then he is more likely to become partially conscious later unless care is taken. One must regulate the dose according to the physical signs, since the necessary dose varies from patient to patient. Strong flexion at the elbows and a slight stridor show that the correct level is reached. Sometimes it is necessary before the end of treatment to put the current up to as high as even 170 ma. especially if the patient has had barbiturate.
It is necessary to examine the blood-pressure several times during treatment, especially in older patients, because a pressure which has been normal at first may rise in older subjects to as high as 260/160. If the diastolic pressure rises above 130 mm., it is better to switch off the current. The rate and volume of the pulse should also be observed. A poor volume often becomes satisfactory by lowering the current merely 5 ma. We believe that cardiac inhibition is more apt to occur in young subjects, especially those with brisk reflexes. In these cases intravenous pentothal and atropine are necessary and the current should be temporarily lowered and in severe cases cut, if there are signs of respiratory or cardiac embarrassment. We have not had any anxiety in this type of case. If in the later minutes the pulse were suddenly to become very rapid and feeble, or if there were irregularity of the pulse other than occasional extrasystoles, or if there were any signs of respiratory distress, then one should Switch off at once.
If the patient is not given a barbiturate, he will probably wake up very quickly after the treatment. I have seen three patients in one day having breakfast and smiling happily within a quarter of an hour after treatment.
Dr. Tietz sends some ambulant patients home half an hour later, a procedure, however, that we would not recommend, but which is worth mentioning if only to counteract the impression that electronarcosis is unduly dangerous.
Occasionally the following symptoms occur temporarily after treatment-headache, lassitude, a sensation of constriction round the chest, amnesia, or difficulty of focusing. There may be some euphoria or confusion. Very often, however, the patient experiences no discomfort whatever.
Although, especially in schizophrenics who have recovered, there may be amnesia for the symptoms of the past illness, there is little or no amnesia for current events after the treatment is completed.
Although the technique may be thought to be rather complicated from what I have said, yet it is really quite easy to learn and one soon acquires confidence.
RESULTS OF TREATMENT

Schizophrenia
Up to three months ago we had 35 schizophrenics whom we had treated with electronarcosis. Some of these, however, had their treatment, or part of it, at Portsmouth and are included among Dr. Milligan's cases. Although his figures for schizophrenia will be more comprehensive, yet the accompanying tables are worth quoting because they bring out different points in the results.
It will be seen that these cases fall into three gropps (Table I) . First there are 9 cases who had previously had a schizophrenic episode from which they recovered. Of these 9, 8 were back at work in three months, while only one was not improved. The second group consisted of 10 patients who had been ill for less than twelve months since first seen and 9 of these returned to work. Two of these, however, still showed mild symptoms. The remaining case, though not recovered, had much improved. The third group consisted of 16 patients who had been ill for more than a year when first seen, the average duration of the illness being 3-2 years. Of these 16, 4 made a complete recovery. 3 more were able to return to work but still retained mild symptoms. The other 9 were greatly improved, in some cases from being violent and disturbed to being quiet and well behaved and regaining some insight. Both Tietz (1947) in California and Medlicott (1947) in New Zealand have reported that older paranoid types do better than the younger hebephrenic groups, and these older groups I believe do better with electronarcosis than with insulin. The following is a case of a paranoid involutional patient with catatonic symptoms who made a good recovery. Mrs. A., aged 51, had been hypochondriacal for ten years, and then depressed for six months. She was actively suicidal and razor blades were found under her pillow. She heard voices saying that she would be arrested and executed. She had periods of cataleptic stupor alternating with wild catatonic excitement. She had already had a few electroshocks elsewhere with no success.
After 18 treatments with electronarcosis, however, she returned home and has been carrying out all her household duties since then, in good health.
COMPARISON OF RESULTS OF ELECTROSHOCK AND ELECTRONARCOSIS
The effect of electronarcosis on cases of schizophrenia is comparable to that of an intensive course of electroshock. I believe, however, that electronarcosis produces better results while at the same time subjecting the patient to less physical strain. We treated 14 cases of schizophrenia after electroshock had failed and in 9 of these the response was more favourable with electronarcosis. In 5 cases there was no better response with electronarcosis than with electroshock (Table II ). In 6 out of 14 cases where electroshock had failed, electronarcosis effected a recovery. In these cases, however, it is likely that the previous electro- shock had helped the electronarcosis to take effect, as there is, no doubt, a synergic action between the two.
It is perhaps worthy of comment that Medlicott (1947) has found that there is a greater degree of lymphocytosis after electronarcosis than after electroshock, and also that the blood-sugar curve is both higher and of longer duration.
We may also remark here that electronarcosis is in one respect safer than insulin coma therapy, for if in electronarcosis the patient appears to have undue cardiac or respiratory distress, then we can easily switch off the current, but if the patient's condition under insulin coma gives rise to anxiety, then the administration of intravenous glucose may take time and cause some difficulty.
STATES OF SEEDRE DEPRESSION
Up till three months ago we had treated 16 cases of severe depression with electronarcosis, of whom 13 had already failed with electroshock. Of these 16 cases, 12 made a good recovery.
The remaining 4 did not show any lasting improvement (Table III) . The following are cases in this group: Mrs. B., aged 41, had been depressed for one year. She had had marital difficulties, as her husband was 23 years older than she. She had tried to solve her problem by becoming an energetic business woman. The onset of her illness coincided with business worries. She had been actively suicidal prior to admission. After 8 treatments with electroshock she was still actively suicidal and desperate, but after one treatment with electronarcosis she stated that this was something quite different, and she later attributed her complete recovery to the course of electronarcosis which she received. Miss C., aged 57, had for one year gradually developed a condition of severe agitated melancholia.
She said that the Devil had made her conscious of sexual desires that were driving her insane. A full course of electroshock in another hospital had caused only temporary improvement, but after 9 electronarcosis treatments she made a perfect recovery.
In cases of chronic depression where electroshock has failed, it has been usual for the psychiatrist to consider having a leucotomy performed. Since, however, it has been found that electronarcosis frequently effects a recovery after electroshock has failed, we may expect that still more patients will not be submitted to this operation.
ELECTRONARCOSIS IN THE PSYCHONEUROSsES
We have treated 9 cases of severe psychoneurosis with electronarcosis. Only one of these failed to improve. Two of the most striking recoveries were in states of panic.
Mr. D., aged 42, had been a widower for nine years. He had been head of a large factory during the war and had worked often for sixteen hours a day. He had developed a duodenal ulcer seven years before and had had a severe hematemesis. He retumed to work too soon, and later became subject to severe claustrophobia.
For two years before being seen he had suffered from attacks of panic. In the street he would cling to the railings, stagger into a telephone box and call for a taxi to take him home. His firm had been very anxious to have him back but he had not worked during these two years. Psychotherapy alone had failed to make any difference. He had a second hemorrhage during this period.
He was given 8 treatments with electronarcosis. His physical and mental state underwent a remarkable change for the better. He could go anywhere without fear and within two months was back at work looking and feeling well, and writing a scientific monograph. He had put on 7 lb. in weight.
Mrs. E. was a young woman with two children. During the war she had suffered agonies of anxiety over her husband who was in great danger in the front line. After the birth of her second child she had developed ideas that there might be a skeleton or a ghost that would open the door and terrify her. She had to leave her house. Her attacks of panic were distressing to witness and were quite impervious to psychotherapy. She made a complete recovery after 12 treatments with electronarcosis, without any ill effects.
Two other psychoneurotics were chronic hysterics with depressive affect who improved immediately so that psychotherapy had more effect. Two were very severe obsessionals with depressive affect and both were very greatly improved. One was a man who had had about 50 examinations of his urinary passages in ten years and who had been impotent for eighteen months. He stated that he would commit suicide if he were not helped. He made a remarkable improvement with only six treatments, becoming bright and happy and losing his obsessions. Lately, however, after six months there has been a slight return of symptoms. A woman who had had torticollis for seven years made a striking improvement for six months but she too has relapsed slightly. Another suffered from such severe torticollis that she was in constant pain. After electronarcosis the pain ceased and there was a progressive disappearance of the symptoms during the subsequent three months, so that now she is normal.
Tietz reports 9 recoveries out of 13 cases of chronic severe psychoneurotics.
RATIONALE OF ELECTRONARCOSIS
I should like to add a few words about the theoretical mode of action of electrocerebral treatment. Adolf Meyer's doctrine of reaction types has proved on the whole to be a valuable one. He speaks, for instance, of the catatonic, the manic, the melancholic, or the chronically anxious patient, as having reacted to environmental stress by adopting a special type of reaction. Meyer thought of this reaction type as being modifiable by treatment such as rest, or by withdrawing the patient to the quiet of hospital under a sympathetic and understanding physician who could influence him at the conscious level. The remarkable and unexpected success, however, of these recent physiological treatments in the psychoses or intractable psychoneuroses suggests that we must visualize the morbid reaction type as depending on a particular reaction pattern or "set" at the autonomic level of the nervous system, for they act below the level of consciousness.
It has been found that such reaction patterns may be produced experimentally by certain drugs. Bulbocapnine, for instance, in ascending doses will produce in the macac monkey first depression of activity, then catalepsy, than a state resembling mania, and finally epilepsy (Richter and Paterson, 1931) . Again, Gjessing (1939) has shown that recurrent catatonia can result from faulty protein metabolism.
Although such reaction patterns can sometimes be produced by drugs, it is of course usual for environmental stress to be a factor in their causation. The particular morbid reaction pattern adopted depends no doubt to a considerable degree on heredity, but imitation and suggestion can in some cases be the determining cause as shown by epidemics of hysteria in the Middle Ages or by the fact that the American negro shows different clinical pictures from his African cousin (Carothers, 1947) .
If, therefore, the physiological basis of a commencing psychosis consists of a particular "set" or pattern of the nervous system, it is necessary to attempt immediately to alter this "set" by these electrical means. If the stupor, melancholia, mania or severe anxiety is allowed to continue, the condition may become intractable, or some complication such as suicide, inanition or intercurrent disease may ensue.
The electric current does not, we suppose, effect a recovery merely by its convulsant action, but by the autonomic changes which occur during the coma which accompanies and succeeds the convulsion. This perhaps explains why electronarcosis is more effective than electroshock.
The passage of an electric current is not merely a way of frightening the patient at the conscious level, like throwing a broody hen into a pond. It is true that the ancients thought they cured some madmen by throwing them into the sea from a cliff. Medieval monks held the heads of the insane under water till the priest had recited the Miserere. Erasmus Darwin spun them round in a revolving chair, and at Bethlem the patients were made to fall through a trapdoor into a cold bath. In the present treatment, however, the patient is usually first anesthetized and the treatment is carried out as stated entirely at the unconscious level. There is therefore no question of the treatment taking effect by the patient being subjected to conscious fear.
If this view is correct, then it is imperative to treat these patients as soon as the morbid state is manifest, a fact which is borne out by the higher proportion of successes with early psychotic cases. The time for rest and psychotherapy in these severe cases is after the electrocerebral treatment and not before. Many breadwinners who have broken down with depression and exhaustion have in the past been merely sent for a holiday to recover. The depression, however, has continued and they have been no better on their return, and in many cases they have lost their jobs. If they have electrocerebral treatment first, they enjoy their holiday and return to work quite well. Some psychiatrists still hesitate to carry out these treatments at an early stage in patients who are obviously too ill for psychotherapy, because of possible injury to their brains. It is a fact, nevertheless, that in the hundreds of cases treated no complaint has been made by any patient or his relatives of any serious side-effect of the treatment.
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We are still unable to explain why patients look and feel so much better after a few treatments, or why chronic skin diseases should clear up. Cerletti, for instance, told me that he effected a recovery in 14 out of 16 cases of psoriasis by means of electroshock. His theory that the brain develops a specific substance when threatened with approaching death is still unproved. It may be, however, that these remarkable changes are effected in part by endocrine means, particularly through the pituitary.
CONCLUSION
With regard to electronarcosis and kindred treatments, I believe that we are only at the beginning. At the present time the following investigations are being carried out at the West London Hospital or elsewhere: Psychological tests before and after treatment; blood-pressure investigations, including that of the retinal artery, intra-arterial bloodpressure, blood and cerebrospinal fluid changes, and changes in the electro-encephalogram. Dr. W. Liddell Milligan: In dealing with the clinical applications of electronarcosis I intend to devote most of my remarks to its use in the treatment of schizophrenia. The case material has been provided by 120 patients treated at St. James Hospital, Portsmouth. Of that number there are 70 cases of schizophrenia, 15 of acute schizophreniform reaction or atypical schizophrenia, 10 cases of paraphrenia, 10 of melancholia and 15 of psychoneurosis, mostly anxiety states.
With regard to the schizophrenic groups the question of diagnosis immediately arises, but I have endeavoured to exclude the atypical cases which, although they exhibit evidence of schizophrenic reaction, were probably more allied to either manic-depressiveor confusional states.
METHOD
As regards the method, I have nothing to add to the description already given except to confirm that if the technique is carried out properly the patient does not receive any unpleasant sensations. We have now given approximately 2,500 treatments and, except in the paraphrenic group, no patient has refused to continue treatment and there has certainly been no apprehension, indeed many impartial observers have commented upon the cheerful and composed manner of patients awaiting, let us say, their twentieth treatment. Especially in cases of schizophrenia, it is essential to give at least thirty treatments, before assuming that the therapy is not producing the desired response. In the present series, the average number of treatments per patient has been twenty.
RESULTS
When we come to results, I am giving the following without comment as it is of course much too early to draw any definite conclusions: of the 70 schizophrenics treated, complete remissions were produced in 44%, social recoveries in 17%, social defects in 8%, while 16% were improved in hospital and in 14% no improvement was obtained (Table I) . This group includes 10 children under the age of 16 who had been sent to us from various parts of the country. I think that it would be better to omit these children when considering the general results as the prognosis in all cases was hopeless from the start. In Portsmouth we have had the opportunity of treating a considerable number of cases of schizophrenia in children. I am sorry to say that we have not yet discovered a method of treatment which produces any material change in the condition. If, therefore, we consider the adolescent and adult group of schizophrenics, the total number being 60, we find that remissions were produced in 520%, 20% were social recoveries, 10% social defects, 10% improved in hospital and 8 % not improved. I would point out that among the patients remaining in hospital, approximately 6 % should be classed as family invalids as they merely continue as in-patients for social reasons. The duration of the illness is of course an important factor and we find that of the 7 patients with a history of under one year, a complete remission was produced in all. This 100% recovery rate is of course due largely to coincidence. In 17 patients with a duration of illness under two years, 15 recovered and 2 were social recoveries. Out of 40 patients with a history of under five years, 60 % recovered, 20 % socially recovered, 7 % social defect, 10% improved in hospital and 2% not improved. The duration of the follow-up has again been insufficient but in no case has it been less than three months; 40 of the cases have been followed up for periods ranging from a year to twenty months. None of those noted as "recovered" have relapsed, none of the social recoveries or defects have had to be readmitted to hospital, but 3 % of those noted as improved in hospital have relapsed (Table II) . In the diagnostic categories, the treatment appears to have little effect on simple types but some remarkable results have been obtained in hebephrenics. Variable responses occurred among catatonic types but there is little doubt that paranoid types on the whole respond well. This is in keeping with the findings of Tietz (1946 ), Medlicott (1947 and Paterson (1948) . I would like now to give examples of actual cases, showing the response produced by the treatment.
The first is that of a nurse aged 25, who was admitted to St. James Hospital in October 1946. There was a history of some six months during which time she had become increasingly solitary, withdrawn from reality and apparently had frequent outbursts of meaningless laughter. The previous history had been very good and as far as can be ascertained there was little in the way of environmental stress to account for the onset of the condition. On admission she appeared dull, vacant, self-absorbed and exhibited various mannerisms. Her gait was peculiar and she dipped down as if curtsying at every few steps. While talking she continually moved her dentures up and down and frequently grimaced. There was evidence of considerable blocking and vagueness of thought and she expressed nihilistic ideas stating that her body was dead. She was obviously hallucinated auditorially and would frequently turn her head and reply to the voices. She exhibited a marked incongruity of affect and would say that she wished to die and then laugh and giggle in an uproarious fashion. There was no trace of depression and no real confusion. After the second treatment she was still very suspicious, and stated that her body had all gone and that only a shell was left. She was still hallucinated auditorially and stated that she was carrying on a conversation with her fianc6 in Scotland. After the fourth treatment she became very much brighter and there was indeed a sudden improvement. She began to take a little interest in her surroundings and asked the nurse to send home for her dancing shoes. After the sixth treatment she started helping in the ward. There was no evidence of hallucination, but she tended to be somewhat elated in mood. After the eighth treatment she was still rather elated, but she was making contacts very well and entertained other patients with tap and ballet dancing. After the eleventh treatment she was well occupied in the ward and interested. She had gained weight and had improved considerably. One week after the last treatment she was transferred to a convalescent villa. She was still friendly, cheerful and was working quite well but was rather untidy and, for instance, her methods of bed-making left much to be desired. After a further two weeks she began to evince considerably more interest and care in her personal appearance. Three weeks later she was taking much more responsibility and she was then allowed full parole and proved to be useful in shopping for other patients. She remained in hospital for two and a half months and during the remainder of that period there was no sign of any relapse. After a short holiday she returned to work at her hospital and has remained perfectly well for the past eighteen months.
The second case which I should like to describe is that of a young man of 20, who while serving in the Army in 1944 began to express strange ideas regarding his body, and stated that he was slowly being devoured by insects. Apparently no one paid much attention to this delusion and he was able to continue to serve until June 1946 when he was released to take up essential work on the land. His mother, however, noted that during his period in the Army he had become increasingly suspicious, difficult and had lost all his friends. When he came home on leave he went for long walks on his own, whereas previously he had enjoyed the company of his contemporaries. When he started work on the farm his workmates thought that he was very peculiar and stated that he would stop work for long periods and gaze at the sky. One day in August 1946 he drove his tractor into a ditch and immediately telephoned his mother, telling her to destroy all her ration and clothing books as the Government had decreed the end of all rationing. He returned home looking dishevelled and behaved in a most peculiar fashion. His mother called the local doctor and I was asked to see him. On examination he was a well-built lad who was mildly suspicious, reticent, self-absorbed and obviously only just able to retain contact with reality. He said that he heard various voices speaking to him and that "his mind was in a whirl" as he was commanded to do so many things at the same time. Emotional response was entirely lacking and he was quite unperturbed when questioned about the episode with the tractor. He was completely devoid of insight and stated that he was perfectly well, although the insects had been eating away at his body over a period of years. He also admitted that he had not been able to write letters for several months and his mother produced some completely incoherent, rambling and disconnected notes which he had written to her. During observation in hospital he proved to be very solitary, asocial, self-absorbed and would stand for long periods gazing into space. It was impossible to occupy his attention. Treatment by electronarcosis was commenced. After the first three treatments there was a remarkable improvement in his condition and he became bright, cheerful, sociable and asked to be given some work to do. He was, however, extremely childish and immature but after a further three weeks, during which time he had a total of fifteen treatments, he settled down very well and was able to apply himself diligently to various forms of occupational therapy. He left hospital three months after admission and had then remained completely symptom-free for two months. It was suggested that he was fit to take up further employment on a farm and he did this, but after a few months he decided that he would rather undertake office work of some description. He applied for his release from the land and just over a year ago obtained a post as a librarian. His employers are very satisfied with his services and he has been taken on to the permanent staff. There is no trace of any psychotic reaction and he appeared a perfectly normal young man.
A third case was that of a pharmacist, aged 33, suffering from hebephrenic schizophrenia. He had exhibited a gradual personality change over a period of years and finally gave up a good job and travelled about the country in an aimless fashion. He was vague in manner, dreamy, absentminded and his conversation was bizarre and irrelevant. He said, for instance, "They tell me that I have made love to a lady doctor here and have taken a negro to America". That is not true for he has a perfectly good wife. He was hallucinated auditorially and walked up and down muttering to himself. After an unsuccessful attempt at treatment by electro-convulsive therapy he was given twelve electronarcosis treatments and a complete remission was produced. He has been back at work for over a year. In many cases of schizophrenia, especially in hebephrenic and paranoid types, the treatment has the effect of activating the psychosis and these patients may become wildly excited, impulsive and violent. In such cases we have found it of benefit to give intensive electro-convulsive therapy until sufficient plasticity can be obtained to proceed with electronarcosis.
As might have been expected, the atypical schizophrenics responded extremely well to treatment by electronarcosis and a complete remission was produced in 14 out of the 15 cases, the fifteenth being a social recovery. It is probable that electro-convulsive therapy would have produced a similar result.
The 10 paraphrenics responded quite well to treatment and evidence of hallucinosis soon disappeared. These patients became less suspicious, lost their delusions and were apparently well after a course of treatment. On the other hand, we found that this paraphrenic group tended to refuse the treatment. I do not think this is to be wondered at, as it is asking the impossible in expecting a suspicious paranoid patient to accept the placing on of the headband and the other preliminaries to treatment on several occasions during the week when he has no insight whatsoever into his condition. In St. James Hospital we admit a very large number of paraphrenic cases during the year; for instance, last year over 250 cases were treated as in-patients. We have found that intensive electro-convulsive therapy produces very good results and there seemed to be no benefit in using electronarcosis.
Of the 15 cases of psychoneurosis, 12 were suffering from anxiety states and in the remainder obsessional features predominated. The treatment was employed merely as an adjuvant to psychotherapy and was most useful in dealing with panic reactions. I would like to mention only one case to illustrate this point-that of a 40-year-old solicitor whom I have treated for impotence of eighteen years' duration. This man had many worries in regard to his professional work and when I saw him first he complained of many of the somatic equivalents of anxiety. I felt that it was hopeless to try and treat the underlying condition without modifying the acute state to some extent. The exhibition of mild sedatives, such as seconal, did little to help and so I decided to employ electronarcosis. As he could not afford time to come into hospital I gave him eight treatments at two-day intervals as an out-patient. The result was excellent and at the end of a fortnight he had lost all trace of anxiety and was calm, composed and symptom-free. It has since been possible to cure the underlying condition.
Personally I am not in favour of giving electronarcosis-or electro-convulsive therapy-to out-patients, unless in exceptional circumstances. There is no doubt, moreover, that although the degree of confusion produced by electronarcosis is considerably less than that found after electro-convulsive therapy it would appear that a sudden brief amnesic state may occur as the result of the cumulative effect of treatment. In this connexion it may be of interest to note a condition which occurred in the patient to whom I have just referred. Two nights after the last treatment he attended a dance and although he himself maintains that he had only two small whiskies, and this is confirmed by various members of his party, he was unable to remember several salient events that had occurred during the evening.
The 10 melancholics responded very well to treatment by electronarcosis, but one would have expected electro-convulsive therapy to produce similar results. On the other hand, we have used the modified method in treating a number of elderly melancholics of varying etiology, not included in this series. The results have been comparable to those produced by electro-convulsive therapy, but electronarcosis has the benefit of being a much smoother form of treatment and one has certainly more confidence in applying it to the elderly patient. The modified method is of use in any case where treatment by electro-convulsive therapy would be applicable. In this case the usual Glissando rise (Tietz et al., 1946) to 180 ma. is employed. The current is allowed to remain at this level for thirty seconds and is then reduced very slowly, to zero, the actual speea being gauged by the response of the patient.
The desired result is to eliminate practically all trace of the clonic stage. At the end of approximately one minute from the commencement of treatment the current is terminated. This is certainly a much more elegant form of treatment as the convulsion is modified to such an extent as to be unrecognizable.
On the basis of these results, and of two years' experience of the method, I think that one can reasonably claim that electronarcosis forms a useful addition to our armamentarium, It certainly does seem to produce some effect in schizophrenia-all the remissions which we have obtained cannot have been coincidental and spontaneous, but only the passage of time will allow us to assess the true value of the treatment.
The modification in technique which we have worked out with this apparatus is designed to ensure satisfactory oxygenation of the patient throughout the course of the electronarcosis. Insufflation with oxygen in the later stages of the electronarcosis is difficult because of spasm of the glottis, which manifests itself as the inspiratory stridor. In our technique this is considerably reduced by partial curarization of the patient. Three minutes before the electronarcosis is started the anesthetist gives an intravenous injection of pentothal sodium 03 gramme to 0*4 gramme, plus atropine 1/60 grain and d-tubocurarine 12 mg. to 15 mg. He immediately afterwards commences the administration of pure oxygen and continues this throughout the treatment. The amount of curare given is not sufficient to prevent the muscular movements which are an important sign of the depth of the electronarcosis, but damps down any convulsive or preconvulsive movements which might produce fractures, and also causes sufficient relaxation of the vocal cords to allow of adequate oxygenation.
Occasionally, when the initial current dosage is not correctly estimated, there is a delay in the reappearance of the patient's spontaneous respiration. With our technique this need not cause anxiety as the patient can be kept pink by insufflation with oxygen by means of intermittent manual compression of an ordinary anmsthetic bag. On several occasions the patient has been kept in a satisfactory state of oxygenation despite the fact that he did not breathe spontaneously throughout the whole seven minutes of the electronarcosis.
In addition, the pentothal injection removes any apprehension due to the curarization, and also is a safeguard against the troublesome complication of an inadequate electronarcosis, of which the patient preserves a partial memory.
Dr. W. Grey Walter: The papers which we have just heard are an impressive demonstration of the enthusiasm and skill with which electrical methods are being applied to therapeutic problems, but I confess that from the physiological standpoint I am still somewhat sceptical as to the nature of the effects described. Eight or nine years ago, when we were starting electro-convulsive therapy, we tried to discover the margin between the maximum therapeutic and minimum lethal dose of current. In these experiments we administered prolonged shocks up to half a minute or more in duration, and of varying strengths. As a result of this, we obtained effects similar to those described this afternoon, but it never occurred to us to call them electronarcosis, since it seemed clear that the suspension of consciousness was due to gross over-stimulation of a large part of the central nervous system. The technique described this afternoon also seems to depend upon over-stimulation and the term "electronarcosis" therefore seems to me misleading, since the disturbance of consciousness seems to be due to exhaustion rather than to anything like anesthesia.
The literature on electronarcosis and anesthesia is very extensive and dates back to the last century but there seems little agreement as to fundamentals. Obviously, if the clinical results are satisfactory there is no more to be said from the physiological point of view, unless we can provide some rigorous explanation for the therapeutic action, but there is some hope that a true electronarcosis may be produced by other means, involving the use, perhaps, of a more intricate stimulation procedure and we are, at the moment, commencing experiments on these lines. It will be of particular interest to discover whether such a system is better or worse clinically, since it may well be that the therapeutic action does in fact depend primarily upon over-stimulation, exhaustion and reconditioning, rather than upon induced repose of a more nearly natural character.
Dr. T. F. Main: I hope we shall not be dismayed by the thought that social recoveries are of doubtful value. It is true that the half-improved and discharged patient does not make an ideal parent or mate, nor even a good uncle or aunt. It is true also that they must act as foci of psychopathic infection in the community. But these things are nothing new. We have always had social recoveries discharged from psychiatric hospitals and we are not worse off than before. But of course we are no better.
The descriptions we have heard of the technique of electronarcosis are a tribute to the skill and objectivity of the speakers. It would be wise, as they say, to be cautious about the interpretation of results. It is plain that many of their patients got better during the treatment, but it is not plain that they got better because of it, or in spite of it, or, merely incidentally. There are, for instance, no controls. And the statistics of older psychiatrists who practised before the days of physical treatment do not provide us with good controls. Even twenty years ago many patients got better without the modern physical treatments. Up to then, early, mild psychiatric illness tended to be nursed at home for a long time, and many spontaneous recoveries took place. Mental hospitals did not admit in the same numbers as to-day the kind of cases which would remit early. The patients had been ill longer and therefore often more severely. Further, it cannot be sufficient to establish a control series merely by giving a number of patients no treatment. Electronarcosis, as we have seen this afternoon, raises enormous interest and considerable anxiety in doctors and nurses. The patient undergoing the treatment is surrounded with an atmosphere of excitement, care and unremitting attention, different from that which would be given to a patient who is having no physical treatment. A general emotional atmosphere of skilled care and devoted daily interest has great therapeutic value in itself, and in itself may be the significant therapeutic agent for many patients. This is not to decry physical treatments, for if they are the price the patient must pay for replacing the despair and apathy about recovery that was fairly common in mental hospitals up to a quarter of a century ago by enthusiasm, concern, interest, and intense optimistic devotion, then the patient would be surely glad to pay it.
A further lesson from the past must give us caution about the interpretation of results. None of the previous physical treatments has justified the high hopes placed on it after its innovation. The later figures have not been as good as the earlier enthusiastic ones. It occurs to me that all of these treatments are either dangerous or dramatic, and while nurses and doctors were learning the techniques, they themselves were anxious and uneasy on behalf of the patients, giving daylong skill and unremitting interest, supporting the patient with all the professional anxiety they could command. Since the techniques of these treatments have been established, and they have become safer and more " ordinary ", there is less excitement about them. They have become conventionalized and routine and comparatively dull. This meant also a change in the attitude to the patient undergoing the treatment. There is less anxiety for the patient, and less therapeutic effect. This has occurred with continuous narcosis, electro-convulsive therapy, and insulin coma. To-day's papers, to the credit of the authors, show the same intensity and concern for the patient and the treatment method. When the technique of electronarcosis becomes clearly established and of less concern to the therapists, the atmosphere round the patient will, of course, change in the same way as with the other physical treatments, and we must hold our hand before writing the final assessment of results. But we need not despair. Electricity is a wonderful thing and human ingenuity knows no bounds. We may be sure that when electronarcosis is familiar and undramatic, new dramatic and perhaps dangerous forms of using electricity for patients will arise and will stimulate again medical excitement and nursing devotion, and the patients will continue to benefit from an active atmosphere of sincerity and minute-by-minute concern on their behalf. And if we continue to get earlier and milder cases admitted to our mental hospitals, the published figures will continue to improve. It may be that electronarcosis has direct and specific values of its own, but these are at present obscure and unproven and I doubt whether theorizing about "normalizing electrical patterns of the brain" is justified. Our tribute must be to the authors' skill and scientific detachment and one hopes that research into the effects of electricity upon nervous tissue will continue.
Electronarcosis must also be considered as a total experience to the patient with a significance of its own for him. I have been impressed by observing the behaviour of a patient who in his past life, particularly in his career, where he persistently refused promotion and undertook unrewarding but dangerous work, showed himself to have deep and quite unconscious masochistic tendencies. He liked electronarcosis and loved the doctors who gave it to him and who admired his spirit of eagerness for the treatment. He made one complaint on recovering from his fourth treatment-"That was nothing. Too easy; in fact it may seem odd but I am a little bit disappointed". The point here is that in unpleasant experiences there are sometimes deep unconscious satisfactions. We know, too, that the best results of electronarcosis are plainest in those people who have intrapunitive wishes extending to suicidal ideas-namely, in depression. We should be wise to acknowledge the possibility that by electronarcosis we sometimes satisfy a need which has psychological rather than electrical values. Masochism is a fairly universal human component and it is usually deeply unconscious. When unpleasant experiences are given by medical authority and administered with kindness, devotion and care, we should not be tempted to think in terms of electricity only.
